Mechanisms of the biphasic effects of peroxides on the retinal vasculature of newborn and adult pigs.
We tested whether the ontogenic differences in the constrictor effects of peroxides on the retinal vasculature were modulated by dilator cyclo-oxygenase products. Retinal arteriole (100-200 microns) vasomotor response to H2O2, t-butyl hydroperoxide, and cumene hydroperoxide were studied in isolated eyecup preparations using video camera monitoring of vessel diameter. A time- and dose-dependent biphasic retinal vasomotor response to all peroxides was observed on tissues of newborn and adult pigs. A rapid vasoconstriction (first 2 min) was followed by a relaxation which was greater in the adult than in the newborn tissues. The constrictor as well as the dilator response to peroxides and the observed increase in prostanoids were blocked by the cyclo-oxygenase inhibitor indomethacin. The peroxide-induced relaxation was inhibited or markedly attenuated by the prostaglandin I2 synthase blockers, trans-2-phenyl cyclopropylamine and minoxidil on tissues of newborn and adult animals. These agents also prevented the increase of the prostaglandin I2 receptor-coupled second messenger, cyclic 3',5'-adenosine monophosphate. Our data indicate that prostaglandin I2 plays a major role in counteracting the initial constrictor effects of peroxides in the retinal vasculature, and that the reversal of this constriction is greater in the adult than the newborn. These findings suggest that reduced reversal of vasoconstriction by the dilator prostaglandin I2 during an oxidative stress in the newborn may facilitate vasoconstriction by the dilator prostaglandin I2 during an oxidative stress in the newborn may facilitate neovascularization in retinopathy of prematurity.